In this paper we present results of modeling of reconnection at the day- 
Introduction
Magnetohydrodynamic simulations are an important tool to obtain a global view of conditions in the Earth's magnetosphere and to make sense of spacecraft observations. Dayside reconnection in particular is an important process to transfer energy and momentum from the solar wind plasma in the magnetosheath into the magnetosphere As magnetic field lines reconnect on the dayside, plasma from the magnetosheath is transferred immediately into the high-latitude magnetosphere. Dungey (1961) was the first to propose dayside reconnection as a mechanism to transfer energy from the solar wind into the magnetosphere. He imagined the reconnection process to occur in steady-state during southward interplanetary magnetic field (IMF) orientation. Closed magnetic field lines near the nose of the magnetosphere reconnect with solar wind field lines and the interconnecting field lines get dragged over the poles and down-tail to eventually reconnect back at nightside neutral points.
Satellite observations modified that picture leading to a multitude of models being proposed to describe reconnection events in the dayside. Russell and Elphic (1979) studied ISEE satellite data and found that reconnection occurs intermittently. They introduced the term Flux Transfer Event (FTE) and explained the phenomenon as an isolated flux tube filled with mixed plasma from the magnetosheath and magnetosphere. Disturbances caused by the FTE travel past an observer as the flux tube travels past the observing satellite. The flux tubes in the observations were characterized by a strong core magnetic field and a bi-polar signature during their passage relative to the satellite.
In general, anti-parallel reconnection normal to the nominal magnetosphere might be expected to create a weak core field (Ding et al., 1991) whereas a guide field may become amplified into a strong core field (Scholer, 1998) .
A theoretical model of a flux rope structure was constructed using analytic functions by Hesse et al. (1990) . Field line tracings through the analytic structure exhibit a mix of all the possible connections (magnetosheath field lines not connected to Earth, field lines connected to either the southern or northern hemisphere of the Earth, and closed field lines) within a small spatial region of the flux tube. Flux tubes found on the magnetopause move under the influence of magnetic curvature and pressure gradient forces.
Satellites outside a nearby flux tube may observe transient enhancements of 3 magnetic field strength and bipolar magnetic perturbations normal to the magnetopause surface. Satellites that pass through an FTE may see craterlike weakening of the magnetic field when there is no guide field in the reconnection region or core field enhancements with guide field Kuznetsova et al., 2009 ).
Magnetic reconnection on the dayside magnetopause is most likely if there is a southward component of the IMF. However, a sizable east-west component (B y ) may exist leading to component reconnection in the sub-solar region at the magnetopause. In this reconnection type a guide field remains at the diffusion region and opposing magnetic field components are confined to the plane perpendicular to that component. The reconnection current sheet is expected to follow at an angle half-way between the directions of the magnetosheath field and the (northward) magnetosphere field Sonnerup (1974) .
If reconnection occurs simultaneously along the line, the resulting flux tube is expected to be obliquely oriented (Lee and Fu, 1985; Sibeck et al., 2008) .
Recent observations with CLUSTER and THEMIS (Lui et al., 2008) have shown that flux tube signatures vary with solar wind conditions and that satellites located close to each other may observe vastly different signatures as an FTE passes by. Sibeck et al. (2008) described the characteristics of an FTE that is embedded in a weakened magnetic field along the magnetopause current sheet that itself has a enhanced core field. In addition, the structure extends out into both the magnetosphere and magnetosheath. Kuznetsova et al. (2009) reported on the analysis of the FTE in numerical simulations that is the basis of this paper. A more detailed analysis has been conducted of the same event by Kuznetsova et al. (2011) Here we demonstrate how the use of modern visualization tools can assist in the analysis of the internal structure of a modeled FTE and its internal mixing of magnetosphere and magnetosheath plasma by proxy of the magnetic field line connectivity. The tools allow us to track magnetic field lines within the flux tube and their connection into the Earth's ionosphere.
Event and Magnetospheric Modeling
The event that was modeled was a quasi-steady solar wind observed during In this particular simulation, the inner magnetosphere (= 38R E < X <
is resolved at 1/8R E and the dayside magnetopause and magnetosheath region (
Visualization suites and recent additions

Web visualization -server-side processing and rendering
The primary mode of visualization is a server-side rendering system driven 
Results
Magnetic topology
The topology of the magnetic field can now be rendered online at sufficient spatial resolution using the adaptive algorithm. We will use this topology information to define field line start positions in the following section. The reconnection that leads to the formation of FTEs and the FTEs structure can be studied in great detail with SWX in addition to the twodimensional online visualization available at CCMC. Currently, we are developing a JavaScript interface that will operate the Space Weather Explorer on the web server side. We hope that in the near future the interaction speed becomes comparable to the speed of the downloaded SWX application reading a data file on the user's computer. This can be achieved by sending requests to the server and receiving results as small data packets that are rendered directly within the web browser. We are working on implementing the same functionality, including selection of field line start positions and multiple cut planes. Available simulation runs and time steps would be selected and analyzed immediately without the need to request and download large data sets. This will make the visualization process much more efficient.
Three-dimensional flux rope
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